MUC4-expressing pancreatic adenocarcinomas show elevated levels of both T1 and T2 cytokines: potential pathobiologic implications.
The human MUC4 mucin plays an important role in the pathogenesis of pancreatic cancer. Recently, we have demonstrated that MUC4 expression in pancreatic tumor cells is regulated by interferon-gamma (IFNgamma) and by retinoic acid via transforming growth factor beta 2 (TGFbeta-2). In the present study, we established the pathobiological association of various cytokines and MUC4 in pancreatic tumor tissues and tumor cell lines. Using semiquantitative reverse transcription-polymerase chain reaction (RT-PCR) and/or immunohistochemical analyses, we examined the expression of MUC4, IFNgamma, TGFbetas, and several immunologically relevant cytokines in a panel of 11 pancreatic adenocarcinomas (PA), three normal pancreatic (NP) tissue specimens, and 11 pancreatic tumor cell lines. Our data revealed that both MUC4 and IFNgamma were expressed at moderate to high levels in the majority of PA, while being undetectable in NP. Moreover, transcript for interleukin 2 (IL-2), a known marker of activated T helper 1 (TH1) lymphocytes, exhibited an expression profile similar to IFNgamma, suggesting a role of these immune effector cells as a potential source of IFNgamma in PA. Of note, IFNgamma protein was detected in the inflamed tissues neighboring tumor areas. Furthermore, TGFbetas were expressed by most cell lines and frequently upregulated in PA compared with NP. Interestingly, both IL-12 and IL-10, two key cytokines of the TH1 and TH2 pathways, respectively, were expressed at higher levels in PA relative to NP. These observations support the potential implication of IFNgamma and TGFbetas in MUC4 regulation in vivo and suggest a complex interaction of TH1 and TH2 signaling in the pancreatic tumor microenvironment. These findings may provide useful insights into the pathobiology of pancreatic cancer.